SUMMARY A prospective study of mortality in females with extra X chromosomes and males with extra Y chromosomes is reported. Among the 94 females who survived infancy and were then observed on average for 16 years there were 24 deaths compared with an expected mortality of . The greater than twofold increase is highly significant (p < 0-005). The deaths were due to a variety of diseases but no significant increase from any single cause could be identified. Among 136 males with extra Y chromosomes observed on average for 12 years there were 10 deaths. This number is not significantly greater than the expected 6-4. No increase in mortality from a single cause was observed.
The first woman with an additional X chromosome was described by Jacobs et al in 1959.1 The patient, aged 35 years, had been investigated because of secondary amenorrhoea. Buccal mucosa cells were found to contain two sex chromatin bodies instead of the usual one, and it was confirmed subsequently that, as in most women with double chromatin positive status, this was due to a 47,XXX karyotype.2 The menstrual abnormality was probably incidental as no association with disturbances in menstruation or with any clearly defined clinical syndrome has been demonstrated in these women. The chromosome abnormality occurs in about 1 in every I 000 newborn females.3
The first case of a male with a 47,XYY karyotype was reported in 1961 by Sandberg et al.4 He was a 44 year old married man, the father of 7 children and a manual worker. When consecutive newborn males were karyotyped it was established that approximately 1 in every 1 000 had an extra Y chromosome, that is, a 47,XYY karyotype.3 In adult males with this anomaly there is no characteristic physical abnormality. They are above average in height,5 and their frequency among men admitted to security hospitals because of behavioural disorders is about ten times greater than expected from the birth incidence.5 6
We have reported previously on the mortality in males with additional X chromosomes78 and in females lacking X chromosome material.9 In this paper we describe the mortality rates and the causes of death after the first year of life in female patients with extra X chromosomes and male patients with extra Y chromosomes. All these patients are registered with the MRC Cytogenetic Registry, set up in Edinburgh in 1959 in order to observe prospectively the mortality in patients with sex chromosome aneuploidy.
Patients and methods
The patients included in the study were II. The expected deaths were 8 8 and 1 9, and the corresponding observed mortality ratios (MR) 2 2 (95% confidence limit 1-2-3-3) and 2 6 (95% confidence limit 0 8-5 5) respectively (table 3) . There is therefore a greater than twofold increase in mortality overall (0 0005 <p < 0'001) and in each category (0 001 <p<0005; 0-025<p<0'05). The causes of death were cerebrovascular disease (7), cardiovascular disease (6), respiratory disease (6), malignancy (3), schizophrenia (1), and gastrointestinal disorders (1) . No the anaemia was not specified on the death certificate but is believed to have been due to myelofibrosis). 
